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microparticle with a linker that is non-specifically or specifically 
cleaved inside a phagocytic mammalian cell. Alternatively, the 
biologically active compound or prodrug is impregnated into a 
porous microparticle or coated on a nonporous microparticle, and 
then coated with a coating material that is non-specifically or 
specifically degraded inside a phagocytic mammalian cell. The 
prodrug contains the biologically active compound linked to a polar 
lipid such as ceramide with a specific linker such as a peptide that is 
specifically cleaved to activate the prodrug in a phagocytic 
mammalian cell infected with a microorganism. A microparticle 
linked antimicrobial drug or prodrug may be used for killing a 
microorganism infecting a phagocytic mammalian cell in vivo or in 
vitro. 
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What is claimed is: 

1 . A composition of matter comprising a prodrug of a biologically- 
active compound, a microparticle and a cleavable linker moiety 
comprising two linker functional groups, wherein the cleavable linker 
moiety has a first end and a second end and wherein the 
microparticle is attached to the first end of the linker moiety through 
a first linker functional group and the prodrug attached to the 
second end of the linker moiety through a second linker functional 
group, and wherein the cleavable linker moiety is non-specifically 
cleaved inside a phagocytic mammalian cell, and wherein the 
prodrug comprises a biologically active compound, a polar lipid 
moiety comprised of one or a plurality of polar lipid molecules and a 
specific linker moiety, wherein the specific linker moiety is 
covalently linked to both the biologically active compound and the 
polar lipid moiety, wherein the specific linker moiety is specifically 
cleaved in a phagocytic mammalian cell infected with a 
microorganism and is specifically activated thereby. 
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A lipidated anti-Tat antibody enters living cells and blocks H1V- 
viral replication. 

Cruikshank WW, Doctrow SR, Falvo MS, Huffman K, Maciaszek J, 
Viglianti G, Raina J, Kornfeld H, Malfroy B. 

Pulmonary Center, Boston University School of Medicine, Massachusetts, 
U.S.A. 

We have developed a chemical modification of antibodies, lipidation, which 
enables their intracellular delivery into living cells. Intracellular localization o 
lipidated antibodies was demonstrated by confocal microscopy and by 
measuring cellular uptake of 1251-labeled lipidated antibodies. Functionally, 
lipidated monoclonal antibody directed against the Tat protein from human 
immunodeficiency virus type 1 (HIV-1) inhibited viral replication of several 
HIV-1 isolates by approximately 85% as shown by increased viability of 
infected cells and decreased reverse transcriptase activity. The antibody in its 
native form had no such effect. These data show that lipidated antibodies can 
reach and functionally inhibit intracellular targets. Lipidation may help to 
facilitate the development of intracellular immunotherapy for AIDS. 

PMID: 91 17450 [PubMed - indexed for MEDLINE] 
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Eukarion, Inc. 

6F Alfred Circle 
Bedford, MA 01730 
Phone (781) 275-0424 
Fax (781) 275-0752 
www.eukarion.com 

NEWS RELEASE 

Contact: 

Dr. Bernard Malfroy, CEO 
781-275-0424 

HIV VIRAL REPLICATION IN LIVING CELLS BLOCKED 
USING EUKARION ANTIBODY LIPIDATION 
TECHNOLOGY 

(Bedford, MA, April 14, 1997) - Eukarion, Inc. today announced 
that it has successfully blocked HIV-1 viral replication in living 
cells using a monoclonal antibody chemically modified to permit 
passage across cell membranes. A paper describing these results 
was published in the March issue of the Journal of Acquired 
Immune Deficiency Syndromes and Human Retro virology. 

"These findings are important for two reasons," said Bernard 
Malfroy, Ph.D., Eukarion's chief executive officer. "First, since 
HIV multiplies rapidly within cells, an approach to halting viral 
replication could contribute to the development of cell-specific 
AIDS immunotherapies." The Eukarion antibody targets the HIV-1 
"Tat" protein that is required for HIV viral replication. In 
laboratory experiments using a human lymphocytic cell line, the 
modified (lipidated) anti-Tat antibody accumulated in HIV-1 
infected cells. Once entering the infected cells, the lipidated anti- 
Tat antibody bound to the Tat protein and blocked its function, 
leading to suppressed viral replication and, concomitantly, to 
greatly improved cell survival. The lipidated anti-Tat antibody was 
found to be effective not only against a laboratory strain of HIV-1, 
but also against three strains of virus isolated from patients. 

"Second and more broadly, we have demonstrated that Eukarion's 
lipidation technology can facilitate the delivery of antibodies to 
intracellular targets and that the antibodies retain their binding 
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specificity and activity," Dr. Malfroy said. "Most monoclonal 
antibody-based products in development today bind to sites on cell 
surfaces. With lipidation, we can now use antibodies to target 
disease-causing substances inside cells and significantly expand the 
use of monoclonal antibodies for the treatment of human diseases." 
Eukarion is also evaluating the use of its lipidation technology for 
other therapeutic applications, and for use with proteins other than 
antibodies. 

The journal article was authored by William W. Cruikshank, Susan 
R. Doctrow, Melissa S. Falvo, Hardy Kornfeld, Karl Huffmann, 
Jay Raina and Dr. Malfroy. It represents a collaborative effort 
between researchers at Eukarion and the Boston University School 
of Medicine. Dr. Cruikshank, who is Associate Professor of 
Medicine, directed the principal studies in his laboratory at the 
B.U. Pulmonary Center. 

In addition to its lipidation program, Eukarion has a separate effort 
underway to develop synthetic catalytic scavenger (SCS) 
compounds to target reactive oxygen intermediates (ROIs), toxic 
by-products of tissue stress. ROIs have been implicated in the 
irreversible damage that occurs in patients suffering from many 
chronic disorders including asthma, atherosclerosis, lupus, multiple 
sclerosis, neurodegenerative diseases of the central nervous system, 
ischemia-induced organ damage, allergy and adult respiratory 
distress syndrome. These seemingly diverse conditions appear to 
have ROI involvement as a common link, creating the potential for 
a small number of SCS compounds to address huge unmet medical 
needs. 

In February 1997, Eukarion signed an agreement with Glaxo 
Wellcome pic, the world's largest research based pharmaceutical 
company, for a three year collaborative research and development 
program for the Eukarion SCS program. The agreement will 
provide Eukarion scientists with access to Glaxo Wellcome's 
substantial R&D and screening capabilities and will allow 
Eukarion to operate at break-even financial levels for the 
foreseeable future. 

Eukarion, Inc., located in Bedford, MA, is a privately held 
company formed in 1991 to develop proprietary compounds 
directed against intracellular targets for the treatment of human 
disease. Eukarion's technologies are protected by issued and 
pending patent applications owned by the company. 
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